Identification of three novel mutations in Japanese patients with Menkes disease and mutation screening by denaturing high performance liquid chromatography.
Menkes disease is an X-linked recessive disorder resulting in a connective-tissue disturbance and profound neurodegeneration in early childhood. The gene for Menkes disease has been isolated and predicted to code for copper transporting ATPase. In this study, a mutation analysis in Japanese patients with Menkes disease was performed, as was a mutation screening by denaturing high performance liquid chromatography (DHPLC). A mutation analysis on five Japanese patients with Menkes disease was performed using a direct sequencing method and DHPLC. Two nonsense mutations, two missense mutations and one splice donor site mutation were found. The DHPLC analysis showed differences in the peaks between the DNA fragments of wild type and heteroduplex (wild type and mutant). Three novel mutations (Asp1044Gly, Pro1279Leu and IVS21+1 g to a) were detected. The Asp1044Gly mutation destroys the highly conserved phosphorylation domain in exon 16. The splice site abnormality leads to a skipping of exon 21 coding for part of the seventh transmembrane domain. These two mutations could cause a severe protein dysfunction. Another missense mutation, Pro1279Leu, in exon 20 was found in a patient with a mild type of Menkes disease. It is speculated that this mutation partially maintains the ATP7A function is. A DHPLC analysis could detect these mutations. It is concluded that the best way to make a molecular diagnosis for Menkes disease is to first screen DNA samples for all exons using DHPLC, and thereafter perform direct sequencing for exons which have an abnormal elution profile in order to rapidly detect such mutations.